This paper focuses on the effect of prominence level and stress distribution on timing in read English speech of Polish learners. We have measured and analysed the length of IP units distinguished by the traditional British School prosodic description, i.e. preheads, heads and nuclei, as well as stress feet, further divided into stressed and unstressed syllables.
Introduction
Systematic segmental and suprasegmental differences between languages cause crosslinguistic interference in the process of foreign language acquisition (cf. Weinreich 1953) . The result of this kind of interference is audible foreign accent in the learner's speech. Although foreign accent does not necessarily lead to unintelligibility (e.g. Neri et al. 2002 , Pennington 1999 , Munro and Derwing 1995 and is generally tolerated in pronunciation pedagogy (e.g. Jenkins 2000) , learners are often determined to minimise L1 traits in their foreign language pronunciation. There are various motivations behind this approach to learning, ranging from "aesthetic" reasons to fears of being "subjected to discriminatory attitudes and negative stereotypes" (Felps et al. 2009 , quoting Anisfeld et al. 1962 , Arthur et al. 1974 , Lippi-Green 1997 , Ryan and Carranza 1975 , and Schairer, 1992 . Also non-native teachers of a foreign language, serving as immediate pronunciation models, usually strive after native-like pronunciation.
The present paper focuses on non-native timing of the English speech of Polish learners. Timing, strictly associated with rhythm, is a prosodic issue but it also depends on intrinsic segmental features, which means that separating suprasegmentals from segmentals in pronunciation teaching is either impossible or leads to unnatural contexts. Waniek-Klimczak (2005) presents an exhaustive review of factors influencing speech timing, including intrinsic and context-dependent segmental duration as well as the suprasegmental features of the utterance, i.e. speech rate, fluency, prosodic boundaries, word-stress, prominence and intonation contours used by the speaker. All these factors add to a general picture of language rhythm.
World languages have been traditionally classified as stress-timed and syllable-timed (cf. Pike 1945 , Abercrombie 1967 , although the approach to these categories is still evolving since it has turned out impossible to find satisfactory evidence for interstress or syllable isochrony (Ladefoged 1967 , Roach 1982 . Lehiste (1977) suggested that isochrony is a perceptual construct rather than acoustic reality. Moreover, the discrete rhythm classes have also been questioned. Dauer (1983) observed that rhythm of speech depends on syllable structure diversity and presence or absence of vowel reduction. More variable durations of vocalic and consonantal intervals, typical of stress-timed languages, allowing consonant clusters and vowel reduction, have led to new measures of rhythm, such as %V, ΔC (Ramus et al. 1999) or PVI (Grabe and Low 2002) , which allow researchers to reinterpret rhythm classes in terms of two-dimensional continuous scale.
Naturally, different rhythmic characteristics of L1 and FL can cause interference on the prosodic level. English is regarded as a prototypical stress-timed language, while Polish is not unambiguously classified owing to its consonant clusters on the one hand and hardly any vowel reduction on the other (e.g Nespor 1990 , Ramus et al. 1999 . Intrinsic vowel quantity is not a distinctive feature of Polish either. Consequently, nonnative timing of FL speech resulting from the above-mentioned discrepancies is expected and actually reported (e.g. Sobkowiak 1996 , Szpyra-Kozłowska 2003 , Nowacka 2008 , Bryła 2010 in Polish learners' production.
The phenomenon of vowel reduction is a reflection of a more general relation, i.e. the effect of prominence on speech unit duration. If lack of prominence leads to shortening, then the presence of word stress or phrasal accent may result in longer durations of the prominent units. Polish does not significantly modify syllable duration in different prominence conditions (e.g. Dogil 1995 Dogil , 1999 Nowak 2006 with reference to word stress), which may be transferred to EFL pronunciation marked by generally smaller prominence-related temporal "flexibility".
Finally, if stress-timing is a real tendency, then the temporal flexibility of lower-level unit, segments and syllables, also serves the purpose of making the duration of feet more uniform. Certainly, for the reasons explained above, more interstress interval variability should be expected in Polish-accented English speech.
Objectives and theoretical background of the study
The general objective of this study is to verify the claim that the length of Polglish 1 speech units is less sensitive to varying prominence levels in comparison to native 1 The term "Polglish" (cf. Sobkowiak 1996) refers to Polish learners' English pronunciation.
English. Moreover, we would like to establish the actual scale of this discrepancy for future pedagogical considerations by analysing the temporal relations in Polish students' oral performance.
Such a goal requires a theoretical framework specifying relevant prosodic units for analysis and a hierarchy of prominence levels. The pedagogical orientation of this research makes it rely on the learner-friendly traditional British School division of intonational phrase (IP) 2 into feet. Abercrombie (1967) defines the foot as a constituent of an IP comprising a stressed syllable and the following unstressed ones up to the next stressed syllable. A word boundary does not automatically terminate the foot. A similar model, proposed by Jassem (1952) distinguishes narrow rhythm units, which, combined with anacruses, constitute total rhythm units instead of the feet. The narrow rhythm unit, in contrast to the foot, only includes syllables up to the nearest word boundary following the stressed syllable, which implies that word boundaries in connected speech influence the timing. At this initial stage of the project, the simpler model proposed by Abercrombie serves as theoretical background for IP segmentation, with the foot as the basic reference unit.
Prominence is regarded at two levels. First, each foot is divided into the (lexically) stressed syllable and the remaining, unstressed part, comprising 0-3 syllables. This provides information concerning the effect of stress on the temporal relations between stressed and unstressed syllables and the degree of unstressed syllable reduction with respect to foot complexity expressed in the number of constituent syllables. Second, the British School notions of prehead, head, and nucleus (cf. Halliday 1967 ,Crystal 1969 , O'Connor and Arnold 1973 are used to observe the influence of phrasal accent. If an IP begins with one or more unstressed syllables, they form a prehead (also called anacrusis). The stressed syllable of the first content word (normally pitch-accented) together with the following syllables up to (but excluding) the last pitch accented syllable form the head of this IP. A head can consist of one or more feet. Finally, the rest of the phrase, beginning with the last pitch-accented syllable, is called nucleus for the purposes of this study.
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Needless to say, although the word prominence is not mentioned in the title of this paper, it is the key word linking two seemingly unrelated factors because the main reason why the position within an IP should influence the duration of prosodic domains is that the three IP positions are defined in terms of various default prominence levels. In unmarked prosodic patterns used in this study, the nucleus is the most prominent unit of the three, while the prehead is the least prominent. Yet, because unit position in a prosodic structure may also affect its duration independently of prominence level, the directly observable criterion of position is used. As for foot complexity, which also depends on prominence distribution, it may influence the duration of lower level units on account of stress-timing (cf. contradictory opinions on syllable compression; e.g. Abercrombie 1967 , Roach 1982 . The term "intonational phrase" is more often used in the autosegmental metrical model of prosodic analysis (cf. Pierrehumbert 1980), while "tone group" or "tone unit" have been associated with the British School (cf. Crystal 1969 and Halliday 1967) 
Subjects and procedure
The Polish subjects are 13 first-year students at a teacher training college. They read a passage in English (see Appendix), which was recorded at two points of time, i.e. at the beginning (October 2006=POL6) and at the end (May 2007=POL7) of the first year of practical phonetics training. Read speech has been chosen as the basic speaking style used in pronunciation teaching, which provides strictly specified samples ready for comparison across various groups of respondents. The recordings have been compared to the IViE corpus samples of native British English speech (viz. 12 secondary school students in Cambridge). The analysis deals with the duration of four IPs presented below and their parts, viz. stress feet (between slashes), which are further divided into the stressed syllable (bold) and the remaining unstressed part. The preheads are treated on a par with regular feet.
1. /but/e-veryone/called-her/Cin 4 -der/s 2. /Prince/Wi-lliam was/gor-geou/s 3. /and he was/look-ing for a/bride/ 4. /They were in a/bad/mood/ 5 Certainly the duration of syllables, feet and other utterance constituents largely depends on their phonological complexity (cf. Bouzon and Hirst 2004: 224) and consequently no conclusions can be drawn based on comparisons across feet and syllables, but these problems do not make it unfeasible to compare the duration of particular segments, syllables and feet as well as timing relations within the same units in different speakers' performance.
Foot status is assigned to individual units automatically. Following the discussion in the previous section, we assume that the beginning of a head is the lexically stressed syllable of the first content word (everyone, Prince, looking, and bad) while a nucleus starts with the lexically stressed syllable of the last content word (Cinders, gorgeous, bride, and mood). Auditory assessment of the recordings and the inspection of fundamental frequency measures and intensity values have not suggested any alternative organisation of the tested phrases in any of the subjects, although the problem of gradient rather than categorical nature of prominence makes it impossible to precisely describe its influence on foot, syllable and segment duration. These limitations make us treat stress and accent as constant, lexically and syntactically determined categories for the purposes of the present study.
In order to compare corresponding units across tested phrases, their types are indicated by a number of symbols: P=prehead H=head N=nucleus (comprising the nuclear syllable and an optional tail) SH=stressed syllable in a foot belonging to the head UH=unstressed part of a foot belonging to the head SN=nuclear syllable UN=tail 1-4=total number of syllables constituting the foot in question Table 1 presents the two-level structure of each phrase designed for the purposes of the present research. Thus, for instance, "SH4" (e.g. look-) stands for the initial (stressed or pitch-accented) syllable of the 4-syllable foot looking for a, while "UN2" stands for the tail of a trochaic nucleus (e.g. the second syllable of gorgeous). Unit durations have been measured using PRAAT software (Boersma 2001) . The location of syllable boundaries is often debatable and the ontological status of syllable as such is dubious (cf. Dziubalska-Kołaczyk 2002), but the pedagogical usefulness of the notion is a sufficient argument to employ the unit in analysis. Moreover, the syllabification problems allow a certain degree of freedom in devising consistent measures that best suit the needs of the research. This study leaves morphology and phonotactics outside its scope, and the main principle for segmentation is the acoustic salience of potential boundaries. Thus, where available, the plosive burst is used as a landmark even though in, for instance, everyone called her the occlusion phase of /k/ in called is treated as part of the previous syllable. Furthermore, the prepausal fricative as in Cinders and gorgeous is not included in measurements (obviously not denying its coda status) because of the combined effects of final lengthening and gradual decline of intensity level, where it is difficult to establish the perception threshold. In other positions the boundary is established at the onset of frication noise (e/very, her/Cinder/s, gorgeou/s) or the onset of vocal fold vibration (Prince/William and /and). In was/looking the boundary is placed at the onset of visible formant structure marking the beginning of /l/. The results demonstrate the following characteristics of Polish learners' read speech compared to native English production: -the duration of whole measured IPs (indicating general articulatory rate relations between the two groups) -absolute and relative duration of IP units: preheads, heads and nuclei -the duration of feet with reference to their position in the phrase -the duration of stressed and unstressed parts of the foot in relation to its complexity expressed as the number of constituent syllables (cf. Bouzon and Hirst 2004) -individual variation of the durations in question (duration ranges) -developmental tendencies in Polish learners' performance (juxtaposition of data gathered in the two recording sessions)
General results
The results showing the timing of individual utterances presented in the previous section are demonstrated in tables 2-5 below, followed by discussion. The mean durations of units are expressed in milliseconds and the values are rounded off to the nearest integer. Parentheses enclose Polish-to-English duration ratio (POL divided by ENG) with reference to a given unit. Stressed syllables and corresponding figures are shown in bold. The timing relations between native English and Polish learners' performance of the four tested phrases are presented in Table 6 below, highlighting IP constituent types and their complexity. The two figures on either side of an arrow in each cell illustrate POL6 and POL7 relative timing expressed as the relevant mean duration divided by the corresponding ENG value. Wherever mean Polglish durations are more than 20% longer than corresponding ENG values, the ratios are shown in bold print. Although several variables interact in the subjects' performance, which is an inevitable drawback in analysing longer speech portions, the data reveal certain tendencies pertaining to the influence of accent, stress and position in the utterance. The most striking discrepancies between the two groups have been observed in the unstressed parts of the tested phrases. This apparently reflects the Polish speakers' problems with unstressed syllable reduction, often reported in English pronunciation learning (e.g. Szpyra-Kozłowska et al. 2002 , Wrembel 2002 , Nowacka 2003 and Gonet et al. 2010 . The actual difference between the two groups (cf . Table 6 ) is the largest in preheads (70-120% longer in POL6, 30-70% longer in POL7) and smaller in unstressed parts of the heads (up to 90% longer in POL6 and up to 40% longer in POL7), while the unstressed syllables in Cinders and gorgeous (tails) are not significantly longer in the pronunciation of Polish learners. To account for the latter observation, a separate study of the effect of word boundaries and final lengthening seems desirable. The duration of accented/stressed syllables is comparable across the two groups, especially for the nuclear syllables, while accented head syllables show more variability.
Finally, the small amount of data suggest that the number of syllables constituting a foot does not have any obvious effect on timing differences between Polish and English speakers.
Individual variation
Individual variation in native speakers' unit duration has been examined in order to observe the approximate limits of typical native English read speech rate. Duration ranges of whole IPs as well as individual tested units are shown in Table 7 in comparison to corresponding Polglish data. In each case the two highest and two lowest values have been rejected to highlight natural duration ranges in particular groups. The data in Table 7 generally confirm the problems with unstressed syllable reduction reported in the previous section. Although the whole tested IPs are 26-32% longer in POL6 and 7-13% longer in POL7 in comparison to native performance, a conclusion that Polish learners' articulatory rate is slower than native would not be sufficiently supported, considering the similar durations of the nuclear syllables. Another observation is the consistent evolution of Polish students' interlanguage timing towards native speech standards. More persistent problems occur in unstressed foot parts, where Polglish and English duration ranges are practically disjoint. Although the learners reduce the timing differences in the course of study, the preheads remain difficult also for POL7. 
Conclusion
The present pilot study confirms insufficient unstressed syllable reduction in Polish learners' pronunciation of English and roughly signals the scale of the problem. There is also weak evidence for a more general claim, i.e. that the duration of IP components varies less in the speech of Polish learners under the influence of varying prominence levels. This supports similar Waniek-Klimczak's observations concerning stress-related vowel duration variability in Polish-English bilinguals (2005, 2009 ) and in SpanishEnglish bilinguals (White and Mattys 2007, quoted in Waniek-Klimczak 2009: 372) . More data comprising a wider variety of foot and syllable structures, including lax and tense vowels in various positions and their statistical analysis might lead to a more reliable description of the relations between duration and prominence level on the one hand and position in the IP on the other.
Foot complexity itself does not show any obvious effect on timing and it appears that more advanced statistical measures would not explain more, if applied to the small amount of data. However, the examples of gorgeous and Cinders indicate the need to pay attention to word boundaries and relate the obtained results to Jassem's idea of narrow rhythm units, supported by Bouzon and Hirst's (2004) research.
Teaching implications
The above observations (except the data concerning foot complexity) suggest either the syllable-timed L1 interference or, as proposed by Waniek-Klimczak (2009) , natural developmental problems with stress-timed speech organisation characteristic of native speakers of English as well. In either case, the pedagogical implications are similar. Because this research confirms that learners of English in Poland are capable of gradually approaching native rhythm patterns with their growing experience in FL learning, (cf. the results of L2 acquisition study of Polish bilinguals in America by Waniek-Klimczak 2005), it appears worthwhile to introduce detailed instruction and systematic practice leading to further timing reorganisation by efficient reduction of unstressed syllables and strengthening the prominent ones.
